Introduction {#sec1_1}
============

Infection with *Salmonella*species, gram-negative facultative anaerobic bacilli, is associated with significant morbidity and mortality worldwide. Diarrhea is the main clinical manifestation, but a wide spectrum of clinical presentations can be seen with such infections. Extra-intestinal manifestations can include bacteremia, endocarditis, septic arthritis, and osteomyelitis.

Erythema nodosum is a skin condition characterized by tender and slightly raised erythematous subcutaneous eruptions predominantly localized in the pre-tibial areas \[[@B1]\]. It is the most common form of septal panniculitis (inflammation of the subcutaneous fat tissue) without primary vasculitis. It results from delayed hypersensitivity reactions to a wide range of antigens and triggers. The association between erythema nodosum and *Salmonella* infection is rare with few cases reported in the literature \[[@B2]\]. Herein, we describe the case of a young woman with erythema nodosum, in whom the gastrointestinal symptoms were not observed initially. The case demonstrated various clinical manifestations, including diarrhea, erythema nodosum, and breast abscess, presumably attributed to *Salmonella enteritidis* infection.

Case Presentation {#sec1_2}
=================

A 26-year-old Filipino woman presented to the Emergency Department (ED) with a swollen erythematous left lower limb and ankles that had been painful upon movement for 4 days. These symptoms were associated with decreased appetite, general malaise, and headache. There was no history of fever, trauma, or travel preceding the onset of symptoms. She worked as a domestic helper, did not take any medication on a daily basis, and had unremarkable medical, surgical, family, and social history. One day prior to presentation, she was seen at a private clinic where she was diagnosed with a possible allergic reaction to an insect bite. She was sent home with oral analgesics. However, her symptoms persisted which prompted the ED visit.

Physical examination of the lower extremities revealed multiple raised erythematous lesions scattered over the surface of her left lower limb (Fig. [1](#F1){ref-type="fig"}). Bilateral inflamed ankles with pitting edema and slight pain on pressure were noted. The superficial lymph nodes were not palpable. Chest and abdominal examinations were unremarkable. The initial workup revealed: complete blood count with a leukocyte count of 11 × 10^3^/µL, hemoglobin of 13 g/dL, and platelet count of 395 × 10^3^/µL, normal serum comprehensive metabolic panel, erythrocyte sedimentation rate of 96 mm/h, and C-reactive protein of 3.2 mg/dL. Lower limb ultrasonography revealed subcutaneous edema with no loculated fluid collection.

The initial clinical impression was early stage cellulitis of the left lower limb. Therefore, she was administered intravenous clindamycin (600 mg) every 8 h, in addition to analgesics. Two days later, she developed colicky abdominal pain that was associated with watery non-bloody diarrhea. Stool samples were sent for *Clostridium difficile* toxin assay, microscopic examination, and culture. *Salmonella enteritidis* was identified in the culture (Fig. [2](#F2){ref-type="fig"}), the other tests revealed no abnormalities. Treatment began with the administration of oral ciprofloxacin (500 mg) every 12 h, based on antibiotic susceptibility test results (Table [1](#T1){ref-type="table"}).

The skin lesions did not improve following administration of ciprofloxacin. Therefore, the dermatology team was consulted, and a punch biopsy was performed. The histopathological examination of the biopsy specimen revealed septal thickening in the subcutaneous tissue with chronic inflammatory cellular infiltration and multinucleated giant cells consistent with erythema nodosum. The patient underwent further investigations, including a chest radiography, throat swab culture, tuberculin skin test, angiotensin-converting enzyme level, anti-streptolysin O titer, and anti-nuclear antibody, all of which were unremarkable.

The patient showed clinical improvement with antibiotic therapy and supportive care; the diarrhea resolved, and ankle pain subsided. However, no remarkable changes were noted in the skin lesions. The patient was discharged to continue with oral ciprofloxacin treatment along with outpatient clinic follow-up visits.

Three days after discharge, the patient returned to the ED with right breast pain and swelling consistent with a breast abscess. She reported to having had this problem since the previous admission but had been reluctant to mention it at the time because her symptoms had been mild. The patient was not lactating and had no prior breast abscesses. After incision and drainage had been performed, a sample was sent for culture and sensitivity. The final culture result was negative, which was attributed to antibiotic use. She was followed up one month later at the clinic, at which point all of her symptoms had completely resolved.

Discussion {#sec1_3}
==========

The classical manifestation of erythema nodosum is an acute eruption of tender, erythematous, warm nodules that are frequently located on the shins, ankles, and knees. These nodules usually develop over several days, with a prodrome of fever, malaise, and/or arthralgia \[[@B1]\]. The lesions may initially be bright red in color and be mistaken for cellulitis, similar to our case, particularly when the typical nodules are not apparent \[[@B3]\]. Ulceration is not seen, and the lesions resolve without scarring or atrophy. Non-steroidal anti-inflammatory drugs along with bedrest and supportive care are the main treatments for erythema nodosum with complete resolution expected within six weeks \[[@B1]\].

Despite being idiopathic in about half of all cases, erythema nodosum has been associated with numerous conditions. These conditions include infections, reactions to medications, inflammatory bowel disease, malignancy, sarcoidosis, and pregnancy. Infection is the most common identifiable trigger. Group A β-hemolytic streptococcal infection is by far the most frequently implicated bacterial infection \[[@B1]\]. Tuberculosis is another infection to be considered, particularly in endemic areas \[[@B1], [@B4]\]; however, this is becoming a less frequent cause \[[@B5]\]. Various other bacterial species have also been reported in association with this condition.

*Salmonella*, particularly serotype *enteritidis*, is among the rare infectious causes of erythema nodosum with only a few cases reported in the medical literature \[[@B2]\]. The first case of erythema nodosum caused by *Salmonella enteritidis* was reported by Grossman and Katz \[[@B6]\] in 1984, in which the erythematous nodules appeared about one and half weeks after the onset of diarrhea in a young woman. Thereafter, a few cases have been reported, including those in a retrospective study conducted by Sota Busselo et al. \[[@B7]\], which showed that among 45 cases of erythema nodosum, 7 were caused by *Salmonella enteritidis*. Our case is novel in that the onset of erythema nodosum preceded the onset of diarrhea, unlike in previously reported cases \[[@B2]\]. The present case emphasizes that gastrointestinal symptoms are not always the first manifestation of *Salmonella* infection. In fact, it has been reported in the literature that systemic manifestations of *Salmonella* infection might occur without gastrointestinal manifestations \[[@B8]\].

Although pus culture obtained from the breast abscess was sterile, it might have been caused by *Salmonella* infection considering the time of presentation and lack of other risk factors or prior history of breast abscess. Breast abscesses caused by *Salmonella enteritidis* is a rare occurrence \[[@B9]\]. A previous report describes a case in which the patient presented with erythema nodosum and breast abscess owing to *Salmonella enterica* serotype *poona* \[[@B8]\]. Our case is unique in that it demonstrated various clinical manifestations, including diarrhea, erythema nodosum, and breast abscess, presumably attributed to *Salmonella* infection.

In conclusion, *Salmonella* infection might have variable clinical manifestations, and it must be noted that gastrointestinal symptoms might not be seen at the time of presentation. This case demonstrated a rare association of erythema nodosum and presumably breast abscess with *Salmonella enteritidis*.
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###### 

Antibiotic susceptibility test of the isolated *Salmonella enteritidis*

  Sensitive                     Resistant   
  ----------------------------- ----------- ----------------
  Ampicillin                    ≤2          Cefalotin
  Amoxicillin/Clavulanic acid   ≤2          Cefoxitin
  Piperacillin/Tazobactam       ≤4          Amikacin
  Ceftazidime                   ≤1          Gentamicin
  Ceftriaxone                   ≤1          Nitrofurantoin
  Cefepime                      ≤1          
  Imipenem                      ≤0.25       
  Ciprofloxacin                 ≤0.25       
  Tigecycline                   ≤0.5        
